Studies on the effect of mulching and weed management strategies in wheat were initiated at Khumaltar during the winter season of 2000-2002. The treatments were weedy check, handweed alone, post emergence application of sulfosufuron, and NPK application together with or without mulching. Rice straw mulch was applied at the rate of 4 t/ha. Phalaris minor, Alopecuros sp., Chenopodium album, Rumex crispus, Polygonum hydropiper, Stellaria media, Cannabis sativa, and Soliva anthemifolia were the dominant species. Among them, C. album, P. minor and Alopecuros aqualis were the dominant species. The effect of mulching was seen six weeks after wheat planting. The weedy check with mulch suppressed the weeds about fifty percent compared to that of without mulching. Wheat yields together with yield attributing characters were also higher in the treatments with straw mulch.
INTRODUCTION
Rice and wheat are the basic staple foods for the Indogangetic region of South Asia. The rice-wheat rotation is the main cropping system in this region. This is also a dominant production system in Nepal. The wheat crop occupies about 0.66 million hectares with an average productivity of 2.07 t/ha. Weeds play an important role in the production system. Many grass and broadleaf weeds are associated with wheat crop. Among them, Phalaris minor, a graminicious weed, is spreading and posing a serious problem in the cultivation of wheat in many parts of different agro-ecological regions of Nepal (Ranjit et al 2006) . This weed mimics the wheat plants and sets seeds at almost the same time and height as the crop. Now this weed has developed resistance to isoproturon herbicide in neighboring countries. However, isoproturon resistant P. minor has not been recorded yet in Nepal. But researchers, extension agents and wheat growers must be careful to keep from spreading this weed in the future. Depending upon location, this weed is known by different names such as Ragate, Gahun ko mama, Ledai, Thulo matte, and Tago naincha (Ranjit et al 2006) . Weeds can reduce wheat yield up to 50 percent sometimes even higher depending upon the population density and species.
Research has been carried out in many countries, including South Asia to minimize infestations of P. minor. A number of studies showed that mulching as well as herbicides could minimize both grass and broadleaf weeds in wheat. Among straw mulches tested, rice straw at the rate of 10 t/ha gave significantly higher yield of wheat than when no mulch was used (Upadhyaya and Tiwari 1996) . Rice and sugarcane straw mulches were tested in wheat. Variable effects were observed over the years. Both types of mulches performed well giving 100 percent weed suppression. Grain yields were the lowest without mulch (Ullah et al 1998) . Wheat yield and nutrient uptake were different with straw management. Among the different straw management, e.g. soil incorporation of chopped straw, soil incorporation of well rotten animal manure, and soil incorporation of animal manure together with chopped straw at 5 t/ha, the wheat yield and nutrient uptake were the highest under paddy straw incorporation with animal manure and animal manure incorporation (Verma and Bhagat 1994) . Paddy straw mulch was more effective in suppressing weeds in wheat than was stubble of the preceding crop or white polyethylene (500 gauges) lay between the rows. Nitrogen at 25 kg/ha and 50 kg/ha had no significant effect on weed populations under rainfed conditions. Maximum root growth and water uptake were obtained at 120 kg/ha N and in mulched treatments. The leaf area index was higher in conventional tillage and minimum tillage plus Lantana camera mulch (Verma and Acharya 1996) . Wheat yields were similar in conventional and no tillage when rice mulch was spread after seeding in the northern Thailand (Jongdee et al 1994) . Rice straw mulch plus sulfosulfuron @ 26 gm ai/ha and sulfosulfuron @ 28 gm ai/ha plus hand weeding one were the best in terms of weed suppression and yield attributes of wheat (Ranjit and Suwanketnikom 2003) . Rice straw mulch increased wheat yield and suppressed weeds (Roy 1989, Ning and Hu 1990) . Paddy straw mulch was more effective than the stubble of the preceding crop under rainfed wheat.
The objective of this study was to evaluate the effect of different weed management strategies with and without rice straw mulch on weeds in wheat in mid hill region of Nepal.
MATERIALS AND METHODS
The mulching experiment was initiated to evaluate its effect on wheat yields, yield parameters and weed floras at Khumaltar in two successive winter seasons during 2000/2001 and 2001/2002 . The cropping system of the experimental plot was rice-wheat. The experiment was laid out in randomized complete block design with plot size of 2-× 5-m and the row spacing 25 cm. The variety used was Annapurna-4. The seed rate was 120 kg/ha. Chemical fertilizer was applied at the rate of 80:40:20 N:P 2 O 5 :K 2 O kg/ha. Nitrogen was given in two split doses of basal and topdressing into two equal halves. The treatment combinations were no weeding, one hand weeding, post emergence application of sulfosulfuron @ 28 gm /ha and placement of N:P 2 O 5 :K 2 O (basal dose of NPK applied 10 days after wheat emergence) with and without straw mulch. Sulfosulfuron was mixed with surfactant before application. Chopped rice straw mulch was applied at the rate of 4 t/ha one day after wheat planting. Flood irrigation was given fifty days after wheat sowing.
The number of weeds was recorded from 0.50 m 2 quadrats at 5 and 12 weeks after wheat seeding. Fresh and dry weed biomass was recorded from 0.50 m 2 after cutting the root parts. Post emergence herbicide was applied 8 weeks after wheat seeding when the grass weeds had 4-6 leaves. Herbicide was applied with a 4-nozzle power operated backpack sprayer. Flat fan nozzles were used. 
RESULTS AND DISCUSSION

EFFECT ON WEEDS
Weeds like Chenopodium album, Rumex sp., Polygonum hydropiper, Stellaria media, Cannabis sativa, Senecio vulgaris were among the broadleaf weeds and Phalaris minor and Alopecuros sp. were among the grass weeds in the experimental field. Among them, C. album, P. minor and Alopecuros were the dominant weeds. In both the years, the number of broadleaf was higher than the grass weeds.
Both grass and broadleaf weeds were suppressed by the straw mulch. Sulfosulfuron herbicide reduced both groups of weeds. Sulfosulforon with mulch reduced grasses by 40 percent compared to no mulch. Placement of NPK reduced weed populations both with mulch and without mulch compared to other treatments 5 weeks after seeding. However, weed populations increased by 12 weeks after seeding, but weed numbers were less with mulch. Broadleaf weeds were comparatively higher than grasses in the NPK placement treatment during 2000/2001 (Table 1 and 2). There was no significant difference in weed numbers during the first four weeks after wheat seeding. Grass weeds were less compared to broadleaf weeds both in mulch and no mulch treatments. Weed populations differed in mulch and no mulch treatments 60 days after seeding. There were significant differences between the number of broadleaf and grass weeds. However, there was not much impact of sulfosulfuron and NPK placement on broadleaf weeds in either mulch or no mulch treatments. In the weedy check, mulch suppressed on broadleaf weeds in 2001/02 (Table 1 and 2).
The two year mean data showed that grass weeds were affected by the mulch both 5 and 12 weeks after wheat seeding. There were no differences in weed suppression with handweeding alone and NPK placement did regardless of mulching. The weedy check and sulfosulfuron, with and without mulch suppressed both groups of weeds (Table 1 and 2)).
Both broadleaf and grass weed biomass were less in mulch treatments. NPK placement without mulch and the weedy check without mulch gave comparable weed biomass as compared to handweeding and sulfosulfuron application. Weed biomass was similar in the weedy check, NPK placement. Grass weed weight was also less in mulch compared to without mulch (Table 3) . 
EFFECT ON YIELD PARAMETERS
The effect of mulching was noted in wheat plants in 6 weeks after wheat seeding. Wheat plants were dark green in all the treatments with mulch compared to without mulch. There was a significant difference in the number of tillers/m 2 and grain yield in 2000/2001. Tillers/m 2 ranged from 202 in the weedy check without mulch to 399 in sulfosulfuron plus mulch. Tillers/m 2 was more in mulch compared to no mulch in all treatments except the NPK placement. Grain yield was significantly different, yielding higher in treatments with straw mulch. The highest grain yields were 4104 and 3878 kg/ha recorded in sulfosulfuron with and without mulch, respectively, followed by hand weeding (3770 and 3478 kg/ha) with and without mulch. The lowest grain yield 2819 and 1684 kg/ha, was recorded in the weedy check with and without mulch respectively. In all treatments, grain yields were higher with mulch compared to without mulch (Table 4) . 
